A comparison of the HL-60 cell line and human granulocytes to effect the bioactivation of arylamines and related xenobiotics. The binding of 2-aminofluorene to nucleic acids as the result of the respiratory burst.
Studies were made on the ability of the leukemic cell line, HL-60, to substitute for normal human granulocytes in research concerned with the bioactivation of arylamines. The arylamine carcinogen, 2-aminofluorene (2-AF), was used as the model substrate in the form of 2-[9-14C]AF, and was incubated with HL-60 cell cultures, both in the presence and absence of phorbol myristate acetate (PMA) which induces the respiratory burst. The HL-60 cultures were generally employed after having been induced to undergo differentiation to neutrophils by the action of dimethyl sulfoxide (DMSO). Comparisons of the amounts of DNA and RNA binding by 2-AF between HL-60 and normal human granulocyte cultures demonstrated close similarities in the amount and nature of nucleic acid binding by this arylamine substrate. HL-60 cells that had been induced to differentiate to neutrophils to the extent of about 80% showed high levels of the respiratory burst along with extensive covalent binding of 2-[9-14C]AF to cellular nucleic acids. Although normal human granulocytes tended to metabolize 2-AF slightly faster than did highly differentiated HL-60 cells, the extent of nucleic acid binding relative to the amount of 2-AF metabolized was similar. A major difference in the metabolic fate of 2-AF in these cell cultures was the unique ability of HL-60 cultures at all stages of differentiation to effect the slow N-acetylation of 2-AF to give 2-acetylaminofluorene (2-AAF). Extensive analyses of incubation extracts showed that the major differences in apparent metabolites were quantitative. With few exceptions, both activated HL-60 and granulocyte cell cultures produced the same metabolites, most of which remain unidentified. Studies with inhibitors such as catalase, superoxide dismutase and azide ion further suggest that these two related cell cultures metabolize 2-AF in similar manner. The DMSO-differentiated HL-60 culture is proposed as a convenient model with which to investigate the metabolism and bioactivation of arylamines by human granulocytes or pure neutrophils.